Abstract: Breast cancer is the most common type of cancer in female all over the world. Early detection and treatment gives a chance to overcome this cancer. In breast cancer detection, there are many methods such as X-ray mammography, Magnetic Resonance Imaging, and Ultrasound Imaging. However, existing these methods have limitations such as Xrays, disturbing pressure on the breast, and high cost of devices, etc. Because of all the reasons mentioned, microwave breast imaging has the potential to overcome from some of the limitations of conventional breast cancer screening systems. The physical basis breast cancer detection by microwaves depends on the difference between the dielectric properties of normal and malignant breast tissue. Microwave breast cancer imaging is also a noninvasive method and it has low cost. Therefore, microwave imaging technology for breast cancer detection has attracted much attention by many researchers in these days. By using Computer Simulation Technology Microwave Studio and Antenna Magus Software, breast model with tumor and antennas were generated in this study. The presence of the tumor was investigated using a receiver and a transmitting antenna. While the transmitting antenna was stationary, the receiving antenna was moved to different positions. S11 (return loss) results were evaluated. This study is a preliminary study to determine the location and characteristic features of the tumor. Furthermore, this study will show that scanning methods will determine the location and size of the tumor at higher accuracy and the reconstruction of the reflected waves will allow to clearly determining the location of the tumor.
INTRODUCTION
The breast cancer, which is especially common among women, occurs on the breast tissue covering the wide area between collarbone and armpit and extending on the chest muscles including the chest. Breast cancer emerges from occurrences of mutations and abnormal changes on genes that control the growth and regeneration of cells. Healthy cell, which has the ability of knowing the way and time of division, multiplies uncontrollably by losing this ability due to gene problems and generates cancerous tissues. Unhealthy tissue formation usually occurs at the tip of the breast lobules or milk channels [1] .
A study in 2009 has shown that deaths in Turkey are mostly due to cardiovascular disorders and cancer and also women with cancer have the most breast cancer [2, 3] . Again according to the same research, deaths caused by cancer are expected to rise to the first place from 2015. Early diagnosis is important for reduction of cancer-related deaths and treatment. While early stage diagnosis is to help of the cancer treatment, delay of diagnosis reduces chances of treatment [4] .
Widespread and primary method used for the screening of breast cancer is X-ray mammography which uses low power X-rays. The breast is compressed for better imaging and exposed to ionizing X-rays even if low-power in X-ray mammography. This method is painful due to compression and there is a possibility of damaging the tissue because it uses ionizing X-rays. [5] .
Magnetic resonance imaging (MRI) is an alternative method to X-ray mammography in breast cancer imaging. MRI overcomes the disadvantages of X-ray mammography and can produce successful results about the presence of the tumor in the tissue. But it cannot demonstrate the same success in terms of whether the tumor is good or bad. [5] .
Another method used in breast cancer detection is Ultrasound imaging (USI) in which transient waves are used. In USI, imaging is done by collecting back-reflections from the sound waves sent into the tissue. USI consists of disadvantages due to the pressure application with measuring probe and the necessity of using coupling gel to increase the amount of wave penetrating into the tissue by preventing the reflection of sound waves.
Microwave imaging is seen as an alternative method to the above mentioned X-mammography, MRI and USG methods [6] [7] [8] [9] . The advantage of microwave imaging is that it allows imaging without the need for any compression or pressure application at lower frequencies than X-rays. With increasing momentum in recent years, microwave imaging located at the center of interest of researchers is still in the research and development phase and prototypes have begun to be created by various research groups [10, 11] .
In the literature, there are some theoretical and simulation studies. Li et al. [12] presented co-focal microwave imaging algorithm. In the presented study [12] , malignant tumor with a diameter of 2mm at the bottom of 3.1 cm deep is placed to developed two-dimensional, anatomically realistic, MRI-derived FDTD (finite difference time Domain, finite differences in time domain) model and developed image creation algorithm is applied. As a result of the application, the tumor is found to be 6 mm in diameter and 3.3 cm deep.
The method presented by Xie et al. [13] as multistatic adaptive microwave imaging (MAMI) demonstrates high resolution and low side lobe performance. The characteristics of the method in presented study are shown on a three dimensional breast model simulated by the FDTD method.
Another study in the literature is by Zhou [14] . In microwave imaging studies based on broadband profiles, electric field data scattered from multiple objects in a target are collected and a filtered imaging algorithm is applied to these data. Simulation results confirm with measurement results [14] .
In this article, the presence of the tumor was investigated using a receiver and a transmitting antenna. While the transmitting antenna was stationary, the receiving antenna was moved to different positions. This study is a preliminary study to determine the location and characteristic features of the tumor.
MATERIAL AND METHOD
The physical basis for microwave imaging lies in the significant contrast in the dielectric properties between the normal breast tissue and the malignant tissue at microwave frequencies [15] . Microwave imaging (MWI) techniques consist of tomography based and radar based imaging. Communication of through breast is saved by microwave tomography. At the same time, an electrical property map of the region of interest is created using radar-based imaging [16, 17] . By transmitting electromagnetic waves through the female breast, the scattered field is obtained on the breast in MWI method. While the transmitting antennas are fed by the electromagnetic signals, the receiving antennas collect the electromagnetic signals and define by scattering parameters "S-parameters". 
Antenna Model
A circular pin-fed linearly polarized microstrip patch antenna was preferred in this paper. This antenna was put into Computer Simulation Technology (CST) platform from Antenna Magus Software, a tool for modeling and designing antennas (Fig. 1) . The reason for choosing this antenna in this study is its low cost, low profile, lightweight, and high efficiency [17] . Features of the antenna are shown in Tab. 1. On the other hand, microstrip patch antenna with breast model was designed in CST and simulation was performed in CST Design Studio.
Breast Model
As shown in Fig. 2 , the breast has hemispherical model and the dimensions of the breast tissues and tumor are shown in Tab. 2. The dielectric properties of each tissue are shown in Tab. 2 [11] . One of the dielectric properties is the conductivity (σ), other is the relative permittivity (ɛ r ). 
RESULTS
In this article, the presence of the tumor was investigated using a receiver and a transmitting antenna. As shown in Figure 3 that while the transmitting antenna was stationary, the receiving antenna was moved to different positions. As shown in Fig. 3 , the receiver antenna was moved up from the bottom of the breast structure to generate scatter signals. S11 (return loss) results were obtained at each antenna position from the bottom of breast structure to top. Graphics In a study, the S11 simulations with and without tumors were compared at some antenna positions [18] . The positions where the antenna is on the axis of a tumor, S11 of the two simulations with tumor and without tumor were differentiated, in the same sub-band of 6 to 8 GHz, (Fig. 6 ). 
CONCLUSION
In this study, a microwave imaging system was preferred to detect breast cancer. CST software was used to create a lifelike breast phantoms and a circular pin-fed linearly polarized microstrip patch antenna which generates a microwave signal. The receiver antenna was moved up from the bottom of the breast structure to generate scatter signals. This movement repeated for breast model with tumor and without tumor. The difference between tumor and without tumor showed that microwave imaging system is successful for breast cancer detection. In future work, a viable 3D image reconstruction process will be applied and will be repeated experimentally at the same time. This study will show that scanning methods will determine the location and size of the tumor at higher accuracy and the reconstruction of the reflected waves will allow to clearly determining the location of the tumor.
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